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Low	/	Low	 1	 Less	than	33	 21	  
Medium	/	Medium		 2	 33-66	 31	     
High	/	High	 3	 66-100	 14	 Total	%	Overlap	
	 	 Total	 66	 25.98	
Figure	7:	HVI	Accuracy	Evaluation	
Discussion	
	
While	the	results	of	this	study	do	not	indicate	a	high	accuracy	of	this	HVI	in	estimating	mortality,	a	
number	of	observations	can	be	made	and	further	work	may	be	proposed	for	improving	the	HVI	and	its	
use	in	increasing	positive	health	outcomes.			
	
Observations	
	
The	resultant	overlay	map	may	provide	a	good	basis	and	information	for	considering	how	and	where	to	
best	invest	in	mitigation	efforts	and	targeted	EHE	outreach.		For	areas	exhibiting	high	values	in	both	the	
HVI	and	Mortality	map,	the	city	may	more	reasonably	assume	that	the	factors	included	in	this	HVI	have	
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a	larger	effect	on	mortality.	The	HVI	results	can	be	used	by	cities	who	have	applied	the	exposure	
response	function	as	a	way	to	establish	a	system	for	prioritizing	mitigation	by	location	and	type.		
Additionally,	the	results	may	indicate	the	areas	for	targeted	public	outreach	during	an	EHE	to	reduce	
vulnerability	to	heat	related	morbidity	and	mortality.	Similarly,	the	areas	of	low	vulnerability	and	low	
mortality	are	understood	to	offer	less	threat	to	public	health	during	EHE	and	may	be	prioritized	as	such.	
	
A	more	detailed	analysis	may	be	performed	on	the	areas	of	high	vulnerability	and	high	mortality	to	
better	understand	the	specific	factors	that	produced	this	result.		14	census	tracts	exhibited	values	in	the	
top	third	of	the	HVI	and	mortality	studies.	
	
The	following	information	offers	a	further	look	into	the	high-ranking	census	tracts.		The	city’s	average	
rates	are	found	at	the	far	left	of	the	chart	under	Dallas	as	a	comparison	to	the	tracts	that	exhibited	high	
vulnerability	and	mortality.			
	
	
	
Figure	8:	Health	Outcomes,	Source:	CDC’s	500	Cities		
	
Improvements	
	
For	this	type	of	methodology	to	be	applicable	to	other	cities	which	may	not	have	the	resources	to	have	a	
mortality	study	performed,	it	is	reasonable	to	assume	that	improvements	to	the	HVI	are	needed	to	
provide	a	more	accurate	assessment.		A	couple	of	methods	may	be	proposed	to	increase	accuracy	for	
the	HVI	and	potentially	improve	estimates	of	mortality.	
	
First,	revisions	to	the	methodology	would	be	useful	to	target	a	more	granular	set	of	data	for	use	by	cities	
and	counties.		The	methodology	proposed	by	the	CDC	is	performed	at	a	state	scale	with	results	at	a	
county	level.	This	scale	of	analysis	provides	little	valuable	information	to	cities	or	counties	who	have	the	
power	to	enact	policies	that	may	impact	land	use,	development,	and	public	health	outcomes.		A	more	
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granular	study	to	provide	results	at	the	census	tract	would	allow	cities	and	counties	the	ability	to	know	
where	specific	populations	may	be	at	risk	of	heat	related	morbidity	or	mortality	and	make	concerted	
efforts	to	minimize	risk	in	targeted	locations.		
	
Second,	based	on	the	results	of	this	study,	it	is	possible	to	assume	that	key	variables	indicating	heat	
vulnerability	may	not	have	been	included	or	the	ones	that	were	included	did	not	have	much	explanatory	
power.		A	number	of	other	studies	have	looked	at	rates	of	homes	with	air	conditioning,	or	proxies	since	
this	is	data	is	not	available	nationally	or	publicly	accessible.	There	may	be	other	variables	that	would	be	
worth	including	based	on	regression	analysis	from	previous	studies.		For	those	included	in	this	study,	a	
more	rigorous	determination	of	adaptive	capacity	may	be	needed	beyond	hospital	insufficiency,	or	at	
least	a	methodology	for	determining	this	at	the	census	tract	level.			
Policy	Recommendations	 
	
While	the	City	and	County	are	currently	incorporating	heat	into	plans	and	policies,	a	number	of	
strategies	can	be	implemented	to	improve	health	outcomes	from	extreme	heat	events	and	create	a	
more	resilient	city.		This	would	include	further	preparation	of	a	city	heat	plan	under	the	emergency	
response	plan.		Second,	a	broadening	of	the	public	health	response	to	extreme	heat.	Third,	a	broader	
understanding	of	vulnerability	will	assist	planning	officials	in	targeting	outreach	and	mitigation	efforts.	
And	lastly,	enhancing	infrastructure	resilience	will	play	an	essential	role	in	reducing	environmental	
factors	that	increase	vulnerability	and	heat.		
	
Heat	Plan	
	
Both	the	City	of	Dallas	and	Dallas	County	include	extreme	heat	in	their	emergency	response	plans.		The	
city’s	plan,	Master	Emergency	Operations	Basic	Plan,	lists	Extreme	Heat	as	a	natural	hazard	that	is	highly	
likely	to	occur,	will	have	a	moderate	estimated	impact	on	public	health	and	safety	and	a	limited	
estimated	impact	to	property.		The	plan	details	responsibilities	of	various	parties	based	on	the	threat	of	
emergency.		There	are	no	specific	plans	listed	for	response	to	an	extreme	heat	event,	only	the	general	
protocol	for	an	emergency	situation.			
	
The	Dallas	County	PLAN	details	the	threat	of	extreme	heat	for	the	county,	provides	deaths	related	to	
heat	for	the	previous	five	years,	and	briefly	discusses	particular	vulnerability	for	residents	over	65	and	
low-income	residents.		The	death	toll	provided	for	2011	was	the	highest	of	any	years	reported	from	
2008	to	2013	with	a	total	of	19	deaths	attributed	to	heat.		However,	based	on	the	mortality	provided	in	
this	study,	the	total	number	of	deaths	modeled	in	2011	was	111,	showing	a	difference	of	92	between	
recorded	and	predicted.	This	is	a	significant	difference	and	identifies	the	need	for	improved	action	
during	EHEs.	
	
The	city	can	look	to	Philadelphia	as	an	example	of	one	city	that	has	developed	a	specific	heat	plan	that	
outlines	actions	to	perform	during	an	EHE,	referred	to	as	a	heat/health	watch	warning	system	
(HHWWS).		The	policy	is	based	on	historical	data	of	health	outcomes	and	how	particular	heat	events	
may	impact	health.		This	plan	has	a	formalized	process	provides	city	departments	a	specific	set	of	
actions	to	be	taken	during	an	EHE.	One	study	showed	117	lives	were	saved	because	of	this	plan	during	a	
period	of	four	years.70	
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One	portion	of	this	plan	ensures	utility	shutoffs	are	halted	during	EHEs.		Currently,	the	Public	Utility	
Commission	of	Texas	states	that	Retail	Electric	Providers	(REP)	may	not	authorize	disconnection	of	
electric	service,	“For	non-payment	during	an	extreme	weather	emergency,	and	upon	request,	the	REP	
must	offer	you	a	deferred	payment	plan	for	bills	due	during	the	emergency.”71		This	language	for	this	
policy	could	be	strengthened	to	include	that	REPs	may	not	authorize	disconnection	of	electrical	service	
during	extreme	weather	emergencies.		This	would	require	that	EHEs	fall	into	the	definition	of	an	
extreme	weather	emergency.			
Response	to	EHEs	
As	part	of	a	formalized	heat	plan,	the	city	should	consider	broadening	the	public	health	response	to	
EHEs.	Using	the	Philadelphia	example	again,	the	city	could	implement	a	number	of	public	health	
outreach	responses	prior	to	and	during	EHEs.		Prior	to	an	EHE,	these	may	include	organizing	awareness	
campaigns	and	mobile	workshops	throughout	the	city,	particularly	in	vulnerable	communities,	on	the	
dangers	of	heat	and	how	communities	can	prepare	for	and	protect	their	health	during	EHEs.			
Additionally,	the	city	can	work	with	the	health	department	to	develop	a	permanent	location	for	
resources	where	individuals	can	locate	information	related	to	EHEs,	namely	health	symptoms	of	heat	
related	health	problems,	cooling	center	locations,	hours,	and	resources	available	at	the	cooling	centers.		
This	would	mean	working	with	the	current	provider	of	cooling	centers,	The	Salvation	Army,	to	ensure	
certain	locations	would	remain	open	and	available	during	any	particular	EHE,	and	possibly	expanding	
cooling	centers	to	city	run	facilities	such	as	libraries,	swimming	pools,	etc.	to	ensure	coverage	
throughout	the	city.		
During	an	EHE,	the	public	health	outreach	can	be	expanded	to	provide	services	such	as	a	heat	hotline	
where	public	health	nurses	would	be	available	to	answer	questions	about	symptoms	and	provide	
information	about	resources	available	to	individuals	and	communities.		Additionally,	public	health	
dispatch	or	mobile	teams	may	be	made	available	to	check	on	particularly	vulnerable	populations.		The	
city	may	also	consider	developing	partnership	with	organizations	providing	shelter	for	homeless	
individuals	to	extend	shelter	hours	or	provide	additional	services.		
	
Understanding	Vulnerability	
Mortality	data	can	be	used	in	a	number	of	ways	to	identify	vulnerability	within	the	city.		The	data	used	in	
this	study	for	example	can	be	useful	in	seeing	the	areas	of	highest	impact.		This	can	provide	insights	into	
locations	where	mitigation	efforts	may	prove	most	effective.		Additionally,	the	city	can	perform	in-depth	
analyses	on	deaths	attributed	to	heat.		The	New	York	City	Department	of	Health	and	Mental	Hygiene	
performed	a	review	of	death	certificates	and	medical	examiner	investigation	reports	to	better	
understand	the	characteristics	and	circumstances	that	lead	to	death	during	the	2013	summer	season.		
Excerpts	of	the	analysis	performed	can	be	seen	in	Figure	9.		An	understanding	of	this	level	of	mortality	
data	can	help	improve	HVIs	and	the	ability	of	the	city	to	better	prepare	for	and	respond	to	future	EHEs.	
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Figure	9:	Source	EPI	Data	Brief72	
HVIs	may	play	an	important	role	in	determining	vulnerable	populations.		Because	mortality	data	can	be	
difficult	to	attribute	to	heat,	knowing	the	factors	that	lead	to	morbidity	and	mortality	in	the	population	
may	still	improve	targeted	approaches	to	reaching	the	most	vulnerable	populations.		As	more	data	
becomes	available	and	at	more	granular	scales,	the	accuracy	of	the	HVI	may	also	be	improved.			
Environmental	Mitigation	
Lastly,	the	environmental	factors	leading	to	vulnerability	will	be	important	to	monitor	and	implement	
physical	changes	to	improve	cooling.		The	city	currently	has	a	number	of	adaptive	mitigation	techniques	
in	place	to	combat	urban	heat	island.		These	include	the	Adopt-a-Median	program,	the	Green	Building	
Program	and	Standards,	and	the	Sustainable	Skylines	Initiative.73		Additional	mitigation	measures	can	be	
found	in	the	Dallas	Urban	Heat	Island	Management	Study.		The	study	indicates	the	most	effective	
approach	to	promote	cooling	and	health	benefits	is	a	combination	of	a	greening	and	cooling	strategy,	
implemented	separately	and	in	combination	based	on	land	use	and	feasibility.		The	study	states	that	to	
achieve	the	energy	efficiency	outcomes	and	land	cover	changes	modeled	in	the	study,	“a	combination	of	
new	regulatory	and	economic	incentive	programs	will	be	needed”.74				
Conclusion	
	
The	results	from	this	comparison	of	an	HVI	and	mortality	data	show	that	the	HVI	did	not	have	a	high	
accuracy	in	estimating	mortality,	modeled	through	more	sophisticated	measures.		The	HVI	methodology	
needs	improvement	at	a	more	granular	level	to	improve	accuracy	and	be	of	more	use	to	city	and	county	
policymakers.	However,	results	from	this	HVI	may	still	be	useful	in	helping	the	city	prioritize	areas	that	
indicate	both	high	vulnerability	and	high	mortality	for	mitigation	efforts.		Lastly,	regardless	of	the	HVI	
outcomes,	there	are	still	a	number	of	steps	the	city	can	take	to	become	a	more	resilient	city	in	the	face	
of	increasing	heat	and	EHEs.	
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